E34EFE2H 45 7% R Vol. 34. No. 2
2013 %4 A SPECIAL STEEL April 2013 - 23 .
- TEHR -

Assel £, B HELHI 5 ®70 mm x3 mm S & EHNE

TEZWHRER K

EFA DA RAE
(BALFRIA IR A A WEFALE, 4 435001)

B E AHERMET Assel 1LHALFIEREREE BER BUHA HEREN (/) MEFEEST 20Cr
FY 28 (Ad) BEEARHSE (A BB R (n,) W, RITTEH &70 mm x3 mm 20Cr NERHEE,
Tl A= R R, £ER TR ©76.3 ~76.7 mm x 7. 89 ~8.36 mm, Assel L HLEL &I S HHMER 58 mm, t54E 52
mm, ¥/ 15° 563 200 r/minft o] 5L HFSAREERH 670 mm x3 mm £ 20Cr HE

KEIR Assel HLBV SE£EMH D70 mm x3 mm WE  HHSH REMRMLRT

Study on Process and Improvement of Roll Shape for Rolling Thin-
Walled ®70 mm x 3 mm Alloy Steel Seamless Tube by Assel Mill

Yuan Fangcheng, Ma Jinhui and Li Fuhua
( Tube Division, Hubei Xinyegang Steel Co Ltd, Huangshi 435001)

Abstract The effect of reduction of diameter, reduction of wall thickness, feed angle, tube diameter/wall thickness
(d/t) and rotating speed of roll on diameter expanding amount ( Ad) , degree of non-homogeneous wall thickness ( At) and
axial slide factor (m,) for rolling steel 20Cr tube is studied during Assel mill rolling process. The roll shape for rolling $70
mm x3 mm 20Cr steel tube is designed. Commercial production results show that with 76.3 ~76.6 mm x 7. 89 ~ 8. 36
mm shell, Assel mill rolling parameters- throat diameter 58 mm, mandrel diameter 52 mm, feed angle 15°, rotating speed

200 r/min the rolled ®70 mm x 3 mm 20Cr steel tube meets the requirement of standard.
Material Index Assel Mill, Alloy Structural Steel, ®70 mm x 3 mm Steel Tube, Rolling Parameters, Design of Op-

timum Roll Shape
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Table 1 Effect of reduction of diameter on quality of tube rolling
pa EERG/ HERY/ B/ GHEE Meh  RLEEGE AUEK AmEt aD/ as/ 0 Ad Ay Vo
(mmxmm) (mmxmm) mm &B/mm ¥£/° (r-mn') F/m  [B/s mm mm mm % (m+s™") Mo
1 71.0x9.25 61.3x4.50 56.8 48.2 15 200 4.90 29.5 14.2 475 13.62 4.10 4.5 0.i72 0.79
2 73.1x9.02 61.7x4.57 56.8 48.2 15 200 4.82 28.0 16.0 4.45 13.51 4.36 2.9 0.173 0.79
3 75.0x9.36 61.5x4.50 56.8 48.2 15 200 4.90 28.0 18.5 4.8 13.70 4.30 2.8 0.175 0.80
4 77.7x9.00 62.0x4.61 56.8 48.2 15 200 4,50 22.7 20.9 4.39 13.45 4.58 1.7 0.198 0.90
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Fig. 1

mount of tube (Ad), degree of non-homogenous wall thickness ( At) and axial slide factor (m,) for rolling steel 20Cr tube

Effect of reduction of tube diameter (a) , reduction of tube wall thickness (b) and feeding angle (c) on diameter expending a-

R2 AERMRELSNEEREARM
Table 2 Effect of reduction of wall thickness on quality of tube rolling

e EERT/ HERS, B CHE MY ?L?E%iz PLEK fLmEr AS/ AD/ A A Vo "

(mmxmm) (mmxmm) mm B/mm EMHA/° (omn?) E/m [F@l/s mm mm mm % (m-s™') ¢
1 75.1x7.29 63.4x4.62 56.8 48.2 15 200 4.58 22.0 2.67 18.3 13.72 596 2.8 0.220 1.00
2 74.6x8.50 62.3x4.61 56.8 48.2 15 200 4.80 26.5 3.89 17.8 13.51 4.88 3.2 0.181 0.8
3 74.8x9.02 61.9x4.58 56.8 48.2 15 200 4.82 28.0 4.44 18.0 13.54 4.5¢ 2.8 0.172 0.79
4 75.0x9.36 61.5x4.55 56.8 48.2 15 200 4.85 27.0 4.81 18.2 13.52 4.20 2.9 0.179 0.8
5 75.0x10.67 61.0x4.55 56.8 48.2 15 200 4.60 31.0 6.12 18.2 13.40 3.70 2.8 0.148 0.67
6 75.2x11.59 61.1x4.56 56.8 48.2 15 200 4.80 31.0 7.03 18.4 13.40 3.78 2.8 0.154 0.70
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Table 3 Effect of feeding angle on quality of tube rolling

Fra BERY, HERS/ Wi/ SERE MY UREE LK HsK AD A A AV Vo/ ,

(mmxmm) (mmxmm) mm 2/mm #¥/H/° (romn') BE/m [H/s mm mm mm % (m-s") °
1 73.1x8.7 59.5x4.45 56.6 48.2 10 200 4,32 32,5 16.5 4.25 13.37 2.40 2.9 0.133 0.89
2 73.1x8.7 61.7x4.57 56.8 48.2 14 200 4.83 29.5 16.3 4.13 13.51 4.30 2.8 0.162 0.78
3 73.1x8.7 62.1x4.56 56.9 48.2 18 200 5.34 21.3 16.2 4.14 13.62 4.78 4.7 0.251 0.90
4 73.1x8.7 64.5x4.60 57.0 48.2 22 200 4.67 16.0 16.1 4.10 14.00 7.10 4.8 0.292 0.91
5 73.1x8.7 66.2x4.44 56.6 48.2 26 200 4.77 12.0 16.5 4.26 14.90 9.12 8.6 0.397 1.05
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Table 4 Effect of d/t of tube on quality of tube rolling

) BERY/,  HERY/ Wi BHEE LEK  fHET AD/ AS/ PV A% Vo/ .
(mmxmm) (mmXmm) mm #%/mm  E/m |a)/s mm mm mm %o (m-s71) °
1 79.1x11.61 64.7x7.31 62.4 48.2 3.25 8.4 16.7 4.30 8.85 1.90 2.0 0.176 0.80
2 77.1x10.77 62.3x5.94 59.7 48.2 4.47 24.8 17.4 4.83 10.50 2.20 2.2 0.178 0.81
3 74.7x9.40 61.2x4.78 57.4 48.2 4.98 28.5 17.3 4.62 12.80 3.44 2.9 0.175 0.79
4 74.3x9.02 61.9x4.57 56.8 48.2 4.82 28.0 17.5 4.45 13.54 4.56 2.8 0.172 0.79
5 78.0x8.94 66.7x3.98 59.6 52.0 5.55 32.8 18.4 4.96 16.80 6.74 4.5 0.169 0.77
6 76.5 x8.15 69.1x3.17 58.0 52.0 6.40 38.0 18.5 4.98 21.80 10.75 5.1 0.168 0.77
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Fig.2  Effect of tube diameter / wall thickness (d/t) (a) and rotating speed of roll (1 -
min~") (b) on diameter expending amount (Ad) , degree of non-homogeneous wall thickness

(At) and axial slide factor (7,) for rolling steel 20Cr tube
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Table 5 Effect of rotating speed of roll on quality of tube rolling

o) EERT, HERY, %R/ LEE MY ’-Fl}E??ii LER fLEer AD/ AS/ A AV Vo .
(mmxmm) (mmxmm) mm B/mm $¥£{£/° (c-mn') F/m [@/s mm  mm mm % (m-s7") °
1 75.0x9.4 61.1x4.56 57 48.2 15 85 4.20 55.5 18.2 4.78 13.4 3.8 2.4 0.077 0.81
2 75.0x9.4 61.3 x4.50 57 48.2 15 110 5.31 53.5 18.2 4.90 13.5 4.1 2.4 0.099 0.82
3 75.0x9.4 61.4 x4.56 57 48.2 15 160 490 350 18.2 4.8 13.5 4.1 2.8 0.140 0.79
4 75.0x9.4 61.2x4.56 57 48.2 15 210 5.331. 29.7 18.2 4.84 13.4 3.9 2.9 0.181 0.78
5 75.0x9.4 61.4x4.55 57 48.2 15 260 5.41 26.7 18.2 4.85 13.5 4.1 3.4 0.203 0.71
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